67]                                      ON  THE SLIPPERINESS OF ICE.
while making experiments as to the resistance of a railway journal, accidentally came across a fact of very striking significance.
In this experiment, instead of using an axle, Mr Tower used an overhanging shaft driven by a steam-engine, the shaft being supported on bearings in the usual manner. The overhanging portion of the shaft was turned to the same shape as one of the journals of a railway wheel, four inches in diameter und six inches long. On this journal the ordinary axle-box was suspended, the load to correspond with the proportion of the weight of a loaded truck being suspended from the axle-box underneath the shaft. The axle-box had the usual brass wearing-piece, and the provision for lubrication was, as usual, an oil or grease cup communicating through a vertical oil-hole, so the oil might descend by gravitation through the brass on to the surface of the journal, and thence escape, after being used, to the ground. This was in the first instance, but, after experimenting in this way, Mr Tower proceeded to find what would be the effect on the resistance if, instead of allowing the oil or grease to escape freely from underneath the journal, the whole under side of the journal was encased in a vessel, so as to form a both of oil in which the journal would be completely covered
In commencing these experiments with the bath, Mr Tower noticed with surprise that, although the oil in the bath did not cover the top of the brass when the journal was at rest, when in motion the oil escaped upward against gravity through the oil-hole, and as this was inconvenient, tending to empty the bath, he drove a plug of wood into the hole and tried again, when to his still greater surprise he found that the oil forced out the wooden plug. This led him to fit a pressure gauge to the hole; this immediately rose to the top of its scale, 200 Ibs. per square inch. Then, realising that he had before him evidence of an action in lubrication until then unsuspected, Mr Tower turned his attention to its experimental investigation, finding that when the journal was run at 400 revolutions a minute, the pressure on the square inch indicated on the gauge was somewhere about 3/2 of the pressure necessary, if distributed over the whole horizontal area of the section of the bearing, to sustain the load. The pressure in the oil-hole would be 600 Ibs. per square inch when the total load was 9,000 Ibs., whence, as the area of the horizontal section was 24 square inches, the mean intensity of pressure would be 400 Ibs. This, however, was only when the spwd of the journal was greater, than a certain limit depending 011 the load; when the speed diminished below this limit, the pressure on the gauge fell to any degree below that necessary to sustain the load. But this was not all. When the speed was such as to sustain the load, the friction was 1 in 400, but when running slow the friction reached 1 in 3, or the journal seized the brass.
Taking these two things together, it made clear the fact which had never been surmised before, that the action of lithrication consisted in the actual separation of the solid surfaces by a film of fluid of finite thickness.